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Subject TRANSMITTAL OF WASTE PROFILES FOR GRANULAR ACTIVATED CARBC 
FROM ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE - SLG-00 1-97 

Attached please find for review the waste profile for the spent granular activated carbon (GAC) that we 
have been discussing as a possible candidate for incineration at WERF The Waste Profile includes an 
executive summary, MEEL L-0435 IO - LO435-12 forms, and various attachments supporting the 
waste profile The Generator Certifier Signature on form L-0435 12 has not yet been signed by Rocky 
Flats Waste Certification Organization personnel In the interest o f  completing the review and 
approval process to support a late July update of the MEEL Site Treatment Plan, we are sending the 
waste profiles in draft form, awaiting final waste certification approval by the Rocky Flats Waste 
Certification Organization 

As was discussed in our June 18, 1997 meeting, we will be working to complete the INEEL 
L-0435 14 - L-0435 17 forms by August 9, 1997 to support the shipment to MEEL i f  the waste stream 
IS approved In addition, our Waste Management Organization continues to make progress toward the 
completion o f  the waste profiles for various non-hazardous, low level radioactive waste oils at RFETS 
Incineration o f  these waste oils in substitution for new will be a significant waste minimization success 
i f  achieved 

We look forward to working with you to complete the treatment of this waste If you have any 
questions please call me at (303) 966-6588 or Hopi Salomon at (303) 966-6627 

Lz& Shaun L Gamer 

Project Manager 

HS/aw 



EXECU TIVE SUMMARY WASTE PROFILE 
FOR GRANULA TED ACT1 VATED CARBON 

A SU BSET OF PARTICULA TE SJiUDGE (R F-W071) 

Rocky Flats Environmental Technology Site (WETS) has generated a granulated activated 
carbon mixed waste stream fiom several environmental restoration projects This waste stream is 
identified as a subset of  Particulate Sludge, Site Treatment Plan number RF-WO71 The WETS 
Site Treatment Plan, Rebaseline, identifies catalytic chemical oxidation (a process that is 
currently being de-hnded) as the primary treatment option for h s  waste This profile is being 
submitted to MEEL for review and potential approval for processing at the WERF incinerator, as 
a new, contingency treatment option 

ANALYTICAL INFORMATION/PROCESS KNOWLEDGE 

Ttzls matenal has been determined to be a mixed waste based on sample results and process 
knowledge The waste stream consists of  granulated activated carbon (GAC) The GAC 
onginated from several Environmental Restoration based sources The GAC was used to polish 
the arrstream from low temperature thermal desorption units (TDUs), which wefe used in 

processing radioactive soils and debns contaminated with VOCs Other GAC onginated at the 
Consolidated Water Treatment Facility (CWTF) where it was used as a final orgmc polishng 
step on treated wastewater onginally generated fiom vanous ER activities including condensate 
from the TDUs descnbed above 

- 

Some of  the soil and drums onginally treated in the TDUs contained VOCs from listed sources 
(FOO1 and F002 - Ryan’s Pit Project) Treatment residuals (e g , GAC) would therefore be 
considered hazardous via the RCRA denved fiom rule In addiaon, some o f  the treated soil and 
drums contained VOCs that did not onginate fiom listed sources (Trenches T-3 and T-4 Project) 
and were evaluated wth respect to their RCRA charactenstics Samples fiom this GAC 
exceeded select RCRA TCLP standards (TCE and mercury), and contamed slightly elevated 
levels of urmum, plutomum and amencium isotopes As a result, the spent GAC is classified as 
mixed waste Because the GAC greatly exceeds LDR treatment standards for various VOCs 
(e g , the PCE LDR level is 6 ppm, a sample of the waste was 7,400 ppm), the waste must be 
treated pnor to disposal The waste codes that apply to this waste are FOO 1 and F002 (for the 
spent solvents TCE, PCE and 1 , 1 , 1 -Tnchloroethane from the Ryan’s Pit Project) and DO40 
(TCE) and DO09 (mercury) from the Trenches T-3 and T-4 Project Listed and charactenstic 
waste codes apply for TCE because the GAC contains TCE fiom both types o f  sources 

Other VOCs such as Benzene and Toluene were detected in the GAC These constituents can be 
associated wth RCRA listed hazardous waste codes (e g , FOOS) However, these contaminants 
are suspected to have onginated as components of gasoline, and not a solvent process 
Therefore, the GAC does not carry listed codes for these types of constituents Since mercury is 
a volatile metal, it was sorbed onto the GAC in the same manner as the VOCs during the TDU 
treatment 



Process knowledge and hll suite TCLP results indicate that no other hazardous waste codes 
apply to this waste stream A draft Land Disposal Notification and Certification Form is 
included with this submittal as Attachment 1 Because the GAC came from multiple sources, 
some of which were not listed or did not exceed a TCLP limit, not all waste codes associated 
with ths profile are on all GAC waste containers Attachment 2 contains a table which ties 
waste ongination to waste codes, individual waste containers and corresponding sample 
numbers 

GENERAL CHARACTERIZATION APPROACH 

Samples collected in support of this waste profile were collected to represent highest 
concentrations of contaminants from each of the two GAC sources (the TDU's and the CWTF) 
Waste removed fiom the TDUs carbon units were placed into ten, 55 gallon drums and four, 4' x 
4' x 7' wooden waste crates GAC contained in drum D87 122 came from one of  three parallel 
carbon mts that was used in processing a greater volume of  soil and debns than any other 
carbon u t  This drum was sampled three times to complete the waste profile (samples 
DBOOO 12RM, DBOOO 1 5RM, DB00038RM) 

- 

Samples o f  GAC from the CWTF onginated from GAC that was removed fiom the top of the 
influent side of the GAC unit Thls GAC would contam the highest levels o f  absorbed 
contaminants Samples of  the CWTF GAC are FT20601RG, FT20604RG, and DB00039RM 
Attachment 3 contams a summary table of  the GAC analytical results, the Form 1 Analytical 
Results and the log sheets and cham of custody forms used in the sample collection process 

Exceptions to the INEEL RRWAC 

RRWAC, Section 4.6.2.1 

Currently RF-WO71 has not received treatment approval via the INEEL-Site Treatment Plan 
(STP) and is therefore not recognized by the Waste Analysis Plan 

RRWAC, Section 4.6.2.9 

GAC is packaged as follows 
thrty - S5 gallon drums with 2 plastic liners 
four - 4' x 4' x 7' wooden waste crates with 1 cardboard liner, and one plastic inner liner 



L-0435 Waste Profile Information 

L-0435.10: Generators Certification and Information 

Item (6) Rate of Generation 

The rate of generation is listed as ongoing at a 775 5 f&yr This section also lists the mass at 
24156 lbs The GAC generation rate of 775 5 P/yr represents the volume of GAC generated 
from a number of projects completed in approximately one year It is anticipated that this waste 
stream will be generated from similar projects in the hture at relatively like rates Future 
projects w11 generate GAC with the same or similar waste codes, suites of contaminants, and at 
contaminant levels consistent with what is represented by this L-0435 form As necessary, 
modifications to the L-0435's or other supporting documentation wll be completed to represent 
hture GAC waste streams Attachment 4 gives the calculations and assumptions used at amving - the stated rate 

L-0435.11: Characterization of Material 

Item (2)(d)( 1) Heat of Combustion and item (2)(d)(2) Ash Content 

Ash content and BTU content are listed as 

Ash Content 5- 10% 
Heat of Combustion 5,000 - 10,000 BTUAb 

These esbmates were given by Jim Sherbondy, Technical Representative for TIGG 
Corporation (412) 257-8520, an onginal supplier of the GAC in a telephone conversation 
with H Salomon at Rocky Flats (303) 966-6627, on March 3 1,1997 

Item (L)(d)(3) Total Halogen Content 

Total halogen content is listed as 4 5  to 8,479 ppm 

The only halogens present in this GAC are expected to be from the chlonnated volatile 
orgamc compounds for which samples have been collected and analyzed These samples 
evaluated total VOCs in the waste stream Using these results and the molecular weights 
of the chlonnated compounds detected, the concentration of the chlonne (the only 
halogen expected) can be calculated A copy of the spread sheet used to calculate the 
chlonne from the total VOC results is included as Attachment 5 These results represent 
the maximum expected chlonne (halogen) concentration from a biased grab sample 
(sample # DBOOOl 5RMDL) 



L-0435.12: Radiological Characteristlcs of Material 

Item (1) Other Isotopes Present 

Analytical results used for the quantitation of some isotopes in the GAC are reported as a 
combination o f  the isotopes (e g , Uranium-2331234) Analytical results themselves do not allow 
for the identification of the specific isotope In the case of Uranium-2331234 all results reported 
are attnbutable to the isotope Uranium-234, and are listed this way in section (1) o f  the L-0435 12 
form Operations requinng the generation, storage or use of Urmum-233 have not been 
performed at WETS Information regarding the use and storage o f  this isotope in the DOE 
system can be found in Uranium-233 Storage Safety At  Department of Energy Facilities, 
Defense Nuclear Facilities Safety Board Technical Report, DNFSB/TECH-13, February, 1997 

Daughter Products were calculated using the computer s o b a r e  Raddecay Programming and 
Fde Structure Information, Grove Engineenng, Inc , October, 1987 Only isotopes calculated to 
exceed the Section 4 6 2(7) RRWAC cntena of  0 1 pCdg for alpha or beta emitters or 1 pCdg for 
gamma emitters are listed on the form The isotopes calculated to exceed thrs cntena are 
thonum-23 1 whch is in equilibnum cnth urmum-235, thonum-234 and protactmum-234m 
whch are both in equilibnum wth uranium-238 A thirty three year age was assumed as the 
initial generabon of the isotopes, which corresponds to the opening of  the first bund trench of  
whch the GAC is a treatment residue from 

Attachmen t No, 
1 
2 

3 

4 

5 
6 
7 

Supporting Information Used to Complete the Waste Profile 

DescnDtloq 
LDR Notification and Certification Form - Including UTS 
Table Tying Waste Ongination to Waste Codes,Waste Containers and 
Corresponding Sample Numbers 
Analytical Summary Tables, Analytical Data (Fonn l's), Log Sheets, and 
Chain of Custody Forms 
Assumptions Used for the Calculation of Volume, Mass and Rate of GAC 
Generation 
Calculation of  Maximum Chlonne (Halogen) Concentration 
MSDSs for Granulated Activated Carbon and Radsorb 
WETS Waste Packaging Vanance Request and Industnal Hygiene VOC 
Momtonng Results 



MATERIAL AND WASTE CHARACTERIZATION 
GENERATOR'S CERTIFICATION AND INFORMATION 

+ + 
Approved by Signature Printed Name 

Characterization ID No Content Code(s) Date 
- RWMC - WROC -TAN - Pollution Prevention ICPP 

A Gcaerator's Cernfieahon 

I art@ that the information on this form L-O669# and attachments is true and accurate I have put forth a good faith effort to acquire and verify the information used to 
complete this charactenzation Willful and deliberate omissions have not been made All known and suspected hazards have to the best of my knowledge been disclosed 

June 26.1997 
Generator Certifier Signature Printed Name Title Date 

FORM La35 IO# 1 (07-96-Rev #OO) 

I 

contact 

! Generator 

, Technical 

Environmental Restoration 
Organization Proiects Rocky Flats Environmental Techno1 Site T-31T-4, R y m  Pit, Building 891 Gekating Facility 

Name E-Mal ID Phone Pager Mail Stop Charge Number 

Mike Pepping (303) 966-3075 966-4000 (7464) T893B NA 

Hopi Salomon hopi salomon@fets gov (303) 966-6627 9664000 (s,29) T893B NA 

Matenal or Waste Type and action 4 6 2 mixed LLW to be incinerated at the WERF 

Common Name of Material 

Rate o f  Generation - OneTimeOnly Liquid gal Solid Ib ff m' or - 
Spcnt Granualted Activated Carbon IGAC) 

- x On-going Liquid gaVyr Solid 24156 Ib or 775 5 tt'lyr mVyr 

Generating Process Dcscnption 

and debns. and from a CERCLA wastewater treatment unit (Building 891) where it was used as a final polishing step dunne D ~ O C ~ S  sine o f  water from ER activities 

Physical State at 70'F (solid. liquid, sludge, gel, etc ) solid 

- Yes &No Docs material contain free liquids7 

- Ya - No 

This GAC was used to polish an airstream from a low-temperature thermal desomtion unit used to treat VOC contaminated soil 

Current Waste Minimuation Plan (INEL Generators Only) 

x OSHACarcinogen -PCBzSOppm - Etiologic Agent Indicate all that apply x C E R C L A  -Scrap Metal - 
-Nonfriable Asbestos F I F R A  - U n w d  Material - Used Oil - Aerosol Cans - Compmsed Gas Cylinders 

\ 

-Friable Asbestos - sot1 - tkbns s p i l l  Cleanup - Wastewater - Classified Marenal 
*- 

A > 1 0 0 P P M V O C s  - Accountable Nuclw bfatcnal 

x Y a  - No 

and DOT subsidiary none 

x Y e s  - No At the point of generation did this matenal contain any RCRA F" K , U" or P' listed waste in pun form as a mixture or as a ImNrnent 

residue (I c , ash. leachate. spill cleanup) or "D" characteristic waste7 If yes give applicable EPA Hazardous Waste Numbers and attach applicable LDR 
notification and certification (40 CFR 261) FOO I F002 DO40 

Is this DOT regulated hazardous matenab If yes identify DOT primary hkard C l s s  9. Hazardous Waste Solid 

---- 
---- --- 

Indicate when a continuation sheet IS used 



FORM L-0435 lo# 
(07-96 - Rev #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
GENERATOR'S CERTIFICATION AND INFORMATION 

14 

IS 

16 

17 

18 

19 

10 

!I 

!2 

~ 

RCRA hazardous waste determination was made by x Waste Analysis andor 2 process knowledge Include appropriate information as required by the GI 

For mixed waste i f  Characterization ID No IS different than the INEL Site Treatment Plan Waste Stream (STP) ID No the STP ID No RF-W071-GAC 

- x Yes - No 

- x Ycs __ No 

- x Yes - No 

- Yes x N o  

- Yes x N o  

- x Yes - No Is determination o f  Underlying Hazardous Constituents required? 

is 

Is Section CI. Physical Characteristics of Material, required by the GI? If yes, complete Section CI 

Is Section C2, Chemical Charactenstics of Material required? If yes complete Section C2 

Docs the GI require radiological characterization' If yes complete Section C3 Radiological Characteristics of Material. per GI instructions 

Is this a lab pack7 I f  yes, complete Item D, Lab Pack Inventory List 

Docs the GI require any additional informatiorr~ I f  yes, KC instructions 

- - x Yes - No Is supporting documentation submitted? Is yes list I )  LDR Notification and Certification Form. 2) Table Tvine Waste Orinination to 

Waste Codes, Waste Containers. and Comsoondine Samole Numbers. 3) Analvtical Summaw Tabla. Analvtical Data (Form I'd. LOR Sheets. and COC forms. 

4) AssumDtions Used for Calculation of Volume. Mass and Rate o f  GAC Generation. 5) Calculation of Maximum Chlorine (Haloaen) Concentration. 

6) MSDSs for GAC and RADSORB. 7) RFETS Waste Packaging Vanmce Request and Industrial Hygiene VOC Monitoring Results (performed in accordance 
with 40 CFR Part 60. Aooendix A. Method 2 I )  



FORM L-0435 1 I# 
(07-96 - Rev #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
CHARACTERIZATION OF MATERIAL 

Characterization Identification No 

C Characteridon of Material 

Physical Characteristics o f  Material 

a 

i 

General characteristics (number from top to bottom For nonlayered No 1 i s  lW/) 

Physical state Range of Percentage Color 
of Total (as required by GI) at 70’F Layer No 

solid 98 10 100 black.nranular material IGAC) 

solid 0 to 2 white. fine aranular matcnal (RADSORB - absorben!) 

to 

IO 

b x . - s  - No Is --nsity required? If yes. give density range of representative sample 

Liquid to g/mL Solid 025 to 0 6  g/cc 

Is this aqueous waste to be pmcessed in the PWTU? If yes give total solids range for representative 

sample to g/mL 

c -  Yes - x No 

d -  Yes - x No Is this WERF incincrable liquid? If yes give viscosity to ssu 
Chemical Charactenstics of Matcnal 

a Does the matcnal contiun any ofthe following? For each item (IH14) checked yes, must include corresponding quantitative information in C2b with the 
comsponding number (1x14) from this l ist 

YES NO YES NO 

( I )  Organic free liquid 

Aqueous fm liquid 

If yes. give pH range to 

(2) Absorbents 

(3) Chelatlng agents 

(4) Aqueous liquid with reactive cyanide? 250 ppm 

(5) Aqueous liquid with reactwe sulfide_> 500 ppm 

(6) Air rcacttvc 

(7) Water reactive 

(8) Other naettvc 

(9) Fuming acids or acid gases 

(IO) Shock sensitive constituents 

(I 1) Explosives 

(12) Pyrophones 

( 13) Petroleum products 

(I 4) Oxidizcrs 

Benzene 

PCBs 2 25 ppm 

PCBs 2 5 pprn 

For liquid waste only 

-- 
-- 

Nickel and/or its compounds (as Ni) 2 I34 m%L 

Thallium and/or its compounds (as TI)? 103 m.@ 

Halogenated organic compounds? IO00 mg/L 

as listed in 40 CFR 268, Appendix Ill 
-- 
For solid waste only 

-- X Halogenated organic compounds_> 1000 m&g as 

listed in 40 CFR 268 Appendix 111 

For used oil only 

Arsenic 2 5 ppm 

Cadmium 2 2 ppm 

Chromium 2 IO ppm 

Lead 2 I 0 0  ppm 

PCBs 2 2 ppm 

Total halogens? 4 OOO ppm 

Total halogensZ I 000 ppm 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
For fluid to be proccsscd in  the PWTU only 

Oil and grease 2 10 mg/L -- 



FORM L-0435 I I #  
(07-96 - RCV #OO) I 

MATERIAL AND WASTE CHARACTERIZATION 
CHARACTERIZATION OF MATERIAL 

Characterization Identification No 

C Charactemation of Matmal 

! Continued 

2a Continued 

YES NO YES NO 

-- For WERF incincrablc wastes only 

-- X X Chlorine in any form PCB liquids -- 
-- X PCB capacitors/ballasts X Bromine in any form -- 
-- x PCB transformcrslrcgulators -- X Iodine in any form 

X Flourine in any form I f  yes. check the following as applicable 

- Full - DraincdOnly - Dmned and flushed x Sulfur in any form 

-- - 

x Is the material PCB-liquid-contaminatcd debns or derived from a x PCBs 2 2 ppm -- 
spill o f  PCB liquid? If yes, give range or original PCB 

concentration to PPm 

b Chemical Charactenstics of Material For all the items checked in 2 4  enter the common name as indicated and quantitative data as required Also enter the 
number, I e ,  (1-14) as checked in 2a. when appropnatc 

Composition (as required by GI) 
Cornposition Range 

FIFRA Regulated? weight YO or 2 ppm 
Name of  Matenat or Chemical 2a I tern No OSHA Carcinogen? 

7 

Absorbent (RADSORB) (2) - Yes __ x No - yes - x No 2.000 to 20.000 

Benzene - x Yes - No - yes - x No cO6  to 270 

y e  - Yes - No to - No Haloecnated oreanic communds >IO00 mp/kg - 
Tetrachloroethcne bcrchloroethenc. PCE) - Yes - x No Yes - x No 12 to 7.400 

0 83 to 2.300 

- 
x No - - Yes - x No Trichloroethcne CTCE) - 

Yes - x No Yes - x No 0945 to 7 7  - Sulfur in any form (total sulfur) 

Continuation sheet included? - Yes x No 

- 

c -  Yes - x No Is flash point required? If yes complete the following 

'F ( 400 to 400 L°C) MethoduSCd - Open Cup -Closed Cup 2 Other Flash point is 10-  

(specify) flash mint data gathered h r n  MSDS - ASTM method [for dry. virein state - however. not tested on this sDcnt GAC) 

~ 

d Information for WERF  incinerable waste only 

( 1 )  Heat ofambustion 5.000 to 10.000 B t d b  (2) Ash content 5 to IO Yo 

(3) Total halogen content <IS IO 8.479 ppm (4) Water content to Ye 

(5) Suspended particulate content to L P m  

e A y e s  - No Is RCRA Waste analyss requtred~ If yes enter data below as applicable 

- x Yes - No Were thc sampling and analysis protocols used in full compliance with SW-846 protocol or other equivalent regulatory agency 

approved methods7 I f  no, explun in Section B Items 20 and 22 



1 INEb 

Underlying Type of Analysis 
Hazardous Indicate 

Consti tuent? Analytc 
( Y W  Total or TCLP 

MATERIAL AND WASTE CHARACTERIZATION 
CHARACTERIZATION OF MATERIAL 

Expected Concentration Representative Sample Detection Limit 

-mwQ -m& w-m@ 

Range Analysis 

-mw% ,mgR 

I 

FORM L-0435 1 1 # 
I (07-96 - Rev #OO) Characterization Identification No 

7.400 

2.300 

280 

270 

190 

I70 

I20 

78 

70 

56 IJ) 

38 (I) 

0 54 - I IO(J) 

16 m 
0 7 E )  m a  

0003346617 m a  
2 5-41 3 

I9 4 - 51.348 4 

tetrachlortthene 

trichloroethene 

1.2 DichloroDroDanc 

benzene 

p l u c n c  

carbon tetrachlondc 

I ,  I .  I-tnchloWthMC 

chloroform 

plene (total) 

ethvlbenzene 

4-mcthvl-2-~mtanonc 

MEK (2-Butanone) 

swrene 

pvndinc 

mercuw 

mercury 

coDwr 

to X 

X 

to 

to X 

X 

- 
- 

lo 

to 

to 

X 

X 

X 

- 
to 

to 

to 

to 

to 

to 

X 

x 
X 

X 

X - 
X 

lo 

to 

to 

to 

to 

to 

to 

to 

to 

~ 

IO 

to 

lo 

to 

to 

LO 

to 

IO 



INEA 
FORM L-0435 12# 

I (07-96 - Rev #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
RADIOLOGICAL CHARACTERISTICS OF MATERIAL 

Characterization Identification No 

C Chrnctenutron of Matelrrl 

i Radiological Charactenstics of Matenal 

a For MLLW and MTRU  give (check one) - Knownor - x Estimated date of initial generation at or before October 1964 

b -  yes - x NO 

e -  yes - x No Is fissile matenal pment? If yes waste matnx group (RWMC Acceptance Only) 

d -  x Yes - No Arc transuranic isotopes pment 7 lf yes complete items 3e 3f  and 3h 

e 

Is waste treatment plan for MLLW on file with MEL MLLW wordinator? 

Total activity per gram of waste of alpha emimng transuranic isotopes with half-lifes greater than 20 years 

x Ycs - No 5 I O  nCJg (LLW) or - 
- Yes - x No > IO nCJg and i 100 nCJg (SCW) or 

- yes - x No >l00nCJg(TRU) 
- 

Transuranic lsotope inventory Representative Sample Analysis 
Isotope 

Pu-239R40 

Am-241 

Summation 

Activity Range 
Units IK I/K) 

0 013+1-0 005 to 0 37W-  0 034 

o 004+1- o 004 to o 3a2+~- o 050 

to 

to 

to 

to 

to 

to 

to 

to 

to 

0 017 to 0758 

Fiuionable Material Range 
glkg  

N A  to N A  

N A  io N A  

to 

10 

to 

to 

to 

to 

to 

to 

to 

to 

IO 

to 

IO 

Fissionable Material 
g’kg 

g x y =  - No Is U-233 or U-235 present‘ I f  yes complete data below and item 3h 

Representative Sample Analysis 
Isotoopc Activity Range Fissionable Material Range Activify Fissionable Material 

Units (pCJn) g / k s  (CJg) 

U-233 to to 

enriched to - % 

U-235 OOI3+/-0013 IO 0240+1-0032 NA  to N A  

enriched to 

h Fissionable material range summation N A  to N A  cgr-) 



/NE& MATERIAL AND WASTE CHARACTERIZATION 
RADIOLOGICAL CHARACTERISTICS OF MATERIAL 

ww-1- 

FORM L-0435 12# 
(07-96 - Rev #OO) Characterization Identification No 

C Charactenation of Material 

1 -  x Yes - No Are other isotopes present7 If yes, complete data below 

Activity 

Sample Analysis 
Activity Range Representative 

Units (DC l/E\ Units 

Activity 
Representative 

Sample Analysis 
Units 

Activity Range lsotopc lsotopc 

Units 

0 037+/- 0 (@1to 

0 2+/4 066 to 

0 0 1 3 + / - 0 ~ t 0  

U-234 

U-238 

Th-23 I 

Th-234 

Pc234m 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

10 

to 

to 

to 

to 

to 

LO 

to 

to 

10 

to 

to 

to 

to 

10 

10 

to 

to 

to 

to 

to 

10 

to 

to 

to 

10 

to 

IO 

10 

to 

lo 

to 

to 

0 2+/4 066 

0 2+/4 066 

9 88+/- 36 

9 88+/- 36 

J Nuclear thermal power range NA 10 waWft' 

k Expected radiation dose rate at surface <o 5 to <os mremlh and 1 meter <O 5 to 

1 -  - x No Is the waste special case waste? Include determination documentation 

x No m -  - Is the waste greater than c l w  C as defined in I O  CFR 61 557 / 



Attachment 1 

LDR Notification and Certification Form - including UTS 



LAND DISPOSAL NOTIFICATION AND CERTIFICATION FORM (UTS) 
I I 1 d 

(Spent Granulated 
Generator Name U.S. DeDt. 0 f Enerqv/ Rockv Flats ETS Manifest Doc No 1-1 

8 

9 

10 . 
To identify F039 or 0001 0002 0012 0043 underlyvq hazardous cwtltuent(s) use lhe FO39Nnderly1ng Hazardous COMtituent Form'proded (CWM 2004) and check here $I 
ll d H C s  are present in the wasle won IIS uvtlal generation check here 3 
To lis1 addim1 US EPA wasie code(s) and subcatspone(s) use the supplemenla1 sheet pIovldad (CWM 2005-8) and chedc here 3 

State Manifest No N A - . - - - - - - - - - -. - -. . . .._.._ 

1 Is this waste a non wastewaler or a wastewater? (See 40 CFR 268 2) Check ONE Non-Wastewater @ Wastewater 

multi source leachate applies those constituents must be listed and attached by the generator If 0001  0002 or 0012 0043 requires treatment of the characteristic 
and meet 268 48 standards then the undertytng hazardous constituent(s) present in the waste must be listed and attached 

I 6 HOW MUST THE WASTE 
BE MANAGED? 

ENTER THE L€?T€A 

4 USEPA  5 SUBCATEGORY 
ENTER THE SUBCATEGORY DESCRIPTION 
IF NOT APPLICABLE SIMPLY CHECK NONE 

1 5 1  I I I I 

HOW MUST THE WASTE BE MANAGED? In column 7 above enter the letter (A Bl 82 83 C D or E) below that dascnbes how the waste must be managed 10 
comply with the land disposal regulations (40 CFR 268 7) Please understand thal 1 you enter the letter 81 E2 83 of 0 you making the appropnate certifuxIKwr as 
provided below 

A RESTRICTED WASTE REQUIRES TREATMENT 
This waste must be treated to the appltcable treatment standards set forth m 40 CFR Part 268 St#part 0 268 32 or RCRA Sadon 3004(d) 

2 For Hazardous Oebns 7ha hazardous debns issubject to the altematnre treatment standards d 40 CFR Part268 45 

8 1 RESTRICTED WASTE TREATED TO PERFORMANCE STANDARDS 
'I certify under penalty of law that I have personally exhnined and am famillar mth the treatment tech"o'o8y and operation of the treatment process used to s u m d  

this certtficaeon and that based on my inqrury of those m&mdwlr unmedtately responstble for obmtung tMs informatton i bebve that the treatment pmcess has been 
operated and maintained properly 50 as to comply mth the pedonnance levels speafied )(I 40 CFR part268 Subpart D and all applcable prohibittons set forth 1t-t 40 
CFR 268 32 or RCRA Seaion 3004(d) without imperrmsrtble dilullon of the prohtbtted waste I am aware that there are signifcant penahes for submitting a false 
certiftcation induding the possibility of fine and impnsonmant - 
B 2 RESTRICTED WASTES FOR WHICH THE TREATMENT STANDARD IS EXPRESSED AS A SPECIFIED TECHNOLOGY 
(AND THE WASTE HAS BEEN TREATED BY THAT TECHNOLOGY) 

I certtfy under pena(ty of law that the waste has been treated in accordance wtl! the requirements of 40 CFR 268 42 I am aware that there are sgmfrant WMllleS 
for submittmg a false cedificatlon nrdu&ng lhe possikbty of fme and wnpnsonment 

B 3 GOOD FAITH ANALnlCAL CERTIFICATION - FOR INCINERATED ORGANICS 
'I certify under penalty of law thal I have permally examined and am familiar mth the treatment technology and operation of the treatment process used 10 SuPPOlf 

this certtflcation and that based on my lnqutry of those iWvldwls immediately respomtble for obtamng thK information I believe that the nonwastawater O f g a n c  
constituents have been treated by maneraton in units operated in accordance mth 40 CFR Part 264 Subpart 0 or 40 CFR Part 265 Subpart0 or by combustton In 
fuel substitution pnits operating in accordance with applicabfe lechncal requirements and I have been unabk to detect the nonwastewater organic COnsti!uenls dasPte 
having used best good faith eflotls-to analyze for such constituents I am aware that there are signtfmnt penalties for submittq a false cenilicatm inClUdl%J [he 
possibrlity of fine and impnmmeat 

C RESTRICTED WASTE SUBJECT TO A VARIANCE 

3 For Hazardous Oebns This hazardous debns is s u b w  to the alternative treatment standards of 40 CFR Part 268 45 

D RESTRlCTED WASTE CAN BE LAND DISPOSED WITHOUT FURTHER TREATMENT 
'1 have determined that this waste meets all appl ib le  treatment standards set forth in 40 CFR Part 268 Subpart 0 and all applicable prohibiIion Levels set lonh In 

SeCW 268 32 or RCRA Sectcon 3004(d) and therefore can be land disposed mthout fucther treatment A copy of all app(rab1e treatment standards and sWlied 
treatment methods is maintained at the treatment slorage and disposal facility named above I certify under penalty of law that 1 have personally examined and am 
familtar with the waste through anams and testing or through knowledge of the waste to support this certituxtion that the waste m m s  wth the treatment standards 
specrfied in 40 CFR Pari 268 Subpart0 and all appftcable prohWions set forlh in 40 CFR 268 32 or RCRA sectm 3004(d) I bellave that the inlormatm I sub-milled 's 
true accurate and complete I am aware that there are slgrufiint penaftes for submitting false certif i t lon including the possiblity of a fine and t m p n m e n t  

E WASTE IS NOT CURRENTLY SUBJECT TO PART 268 RESTRICTIONS 
This waste is a newly cdentified waste thal is not curmtly s u m  to any 40 CFR 268 restnclmns 

This waste is sublect to a naUOMI capaaty vanance a Ireatab~lity vanance or a case bycase exten- Enter the eflepve date of prohibition in column 7 above 

nts IS caWete and accurate to We bast of my knowledge and informatm 

Tit@ R 9-7 - 



LAND DISPOSAL NOTIFICATION AND CERTIFICATION FORM - REVERSE SIDE 
SOLVENT AND CALIF OR_NIA LIST TREATMENT STANOAROS 

Fool through FOO5 spent solvent 
constituents and their associated 
US EPA hazardous waste code@) 

Acetone (F003) 

Benzene (F005) 

If the waste denefied on the other SI& of this form is described by any of the fdkng US €PA hazardous waste codes M o t  FOO2 F003 FOO4 F m  and sohrent 
WStltUentS will not be monitored by the treater andlor this hazardous waste ats~ecl to any prohibttons ldenl~lied as Califomla List restnClms (40 #R 32 
and/or RCRA Sectm 3004(d)) then each constituent MUST be Idanttfi bebw by check~ng the appropnate box and this page must accompany 
wth the opposite Side of this form If the Waste coda F039 descnbes Uus waste lhen the corresponding list of cowlrtuents must be attached If DO01 w, or oo12 
w43 require treatment lo 268 48 standards then the underlying hazardous constrtuent(s) must also be attached 

nt abns shipma 

Treatment Standard1 FOOl through F005 spent solveni Treatment Standard1 --I 

- / constituents and their associated . 
Wastewaters Nonwastewaters US €PA hazardous waste code(s) Wastewaters Nonwastewaterr 

0 28 160 Methylene chlonde (F001 F002) 0 089 30 

0 28 36 0 14 10 Methyl ethyl ketone (FOO5) 

SOLVENT WASTE TREATMENT STANDARDS 
I I I I  I 

n Butyl alcohol (F003) 

Carbon disulfide (F005) 

Carbon tetrachloride (FOO1) 

Chlorobenzene (F002) 

5 6  2 6  Methyl isobutyl ketone (F003) 0 14 33 

3 8  4 8 TCLP Nitrobenzene (FOO4) 0068 14 

0 057 6 0  2 Nitropropane (FOOS) [(WETOX or INCIN 

0 057 6 0  CARBNl OR INClN 
CHOXD) foaorred by 

1 I 

- ~~~~~ 1 Pyndie (FOO5) 0 014 16 

Tetrachloroethylene (F001 F002) 0 056 6 0  
I 

- 
, 

~ ~~ ~ ~~~ ~ 

0 Cresol (FOO4) 0 11 5 6  

Cresols (m and p isomers) (FOO4) 0 77 5 6  X 

I Cyclohexanone (F003) I 036 I 075TCLP I Toluene (F005) 

1 1 1 Tnchlomethane(F001 F002) 

1 1 2 Tnchloroethane (F002) 

~- 

008 to 

0 054 6 0  

0 054 6 0  f 
o Dtchlorobenzene (F002) 

2-Ethoxyethand (F005) 

0 088 6 0  

INCIN or EIOOG 

Ethyl ether (F003) 

lsobulanol (F005) 

Methanol (F003) 

1 1 2 Tnchloro 
1 2 2 Influomethane (F002) I 

0 12 160 Tmhloromonofluoromethane (F002) 0 02 30 

5 6  1 70 Xylenes (F003) 0 32 30 

5 6  0 75 TCLP 
(sum of o p- and m isomers) 

I 

1 

I 

, 
CALIFORNIA LIST TREATMENT STANDARDS - 40 CFR 268 32.40 CFR 268 42 and RCRA Section 3004(d) 

A waste must first be designated as a US EPA Hazardous waste before the waste can be subject to the California Ltst restmons 

Restncted waste descnption Prohlbltrn Treatment Standard 

Liqud wastes Greater than or equal to t O00 mg4 
Nonlqud wastes Greater than or equal to 

1 m m g l k g  

r 

bqud or nonlqud wastes mlainng 
Halogenated Organic Compounds listed in 
40 CFR 268 Appendix 111 

40 CFR 268 42(a)(2) - INClN of FSUBS 

Ltquid wastes containing Poiychkmated 
Biphenyls (PCBs) 

Ltquid' wastes conmirung Metals 
Note Hazardous wastes containing 

charactenstlcally hazardous for that metal 

Greater than or equal to 50 ppm 40 CFR 268 42(a)(l) - INCIN or FSUBS 
Also see 40 CFR 761 60 and 70 

RCRA Sectm 3004(6) One or more 01 the following metals (or elements) 
at a comentratm greater than Or equal 10 the 
fo!Imng 
Nickel andlor compounds as Ni 136 mgn 
Thallium and/or compounds as Th 130 mgil 

Cr 
Hg Pb or Se must also be evaluated d not 
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Attachment 2 

Table Tying Waste Origination to Waste Codes, 
Waste Containers and Corresponding Sample Numbers 





Attachment 3 

Analytical Summary Tables, Analytical Data (Form l's), 
Log Sheets, and Chain of Custody Forms 



Tal 
Sample 
Number 

DBOOO I2RM 

DBOOO13RM 

DBOOO 15RM 

- 

>B00038Rh4 

8/26/% Full suiteTCLP 
(+Cu, 24, 
+reactive sulfide 

9/ 1 0196 VOA Screen 

i/28/97 Total sulfur 
Total Metals 
Total sulfur 
Total Metals 
Isotoplcs Isotoplcs 

or C ~ A C  samples 

Media 

T/3m4 spent GAC 
fiom System I (wont 
case) - from drum 
D87 122 

T3R4 spent GAC 
from System 1 (wont 
case) - fiom drum 
D87 I22 

r3m4 spent GAC 
iom System 1 (worst 
:=e) - from drum 
I87 I22 

June 25,1997 (2:SOPM) 
Results 

0 45 mg/l PCE 
0 55 m@l TCE - Hazardous 
2 0 mgil2-Butanone (methyl- ethyl-ketone) 
0 14 mg/l Benzene 
0 052 mgA Carbon tetrachloride 
0 12 mg/l Chloroform 
0 7 mg/l Pyndine (E) (probable UTS) 
0 304 mg/l Barium 
0 617 mgA mercury-Hazardous 
0 239 mgA Zinc 
0 2 mgkg - Reactive Cyanide 

8,200 ppm PCE (E) 
2,300 ppm TCE 
280 ppm I ,2-Dichloropropane 
270 ppm Benzene 
190 ppm Toluene 
170 ppm Carbon tetrachlonde 
120 ppm 1 , 1 , 1 -Tnchloroethane 
78 ppm Chloroform 
70 ppm Xylene (total) 
43 ppm ethylbenzene (J) 
38 pprn 4-Methyl-2-Pentanone 
16 ppm styrene (J) 

Sample was re-run because of the " E  flag on 
PCE (sample DB0001SRM-DL) 
7,400 ppm PCE 
2,100 ppm TCE 
240 ppm 1,2-Dichloropropane(J) 
250 pprn Benzene 
I80 ppm Toluene(J) 
160 ppm Carbon tetrachloride(J) 
120 ppm 1 .I ,I-Trichloroethane(J) 
76 ppm Chloroform(J) 
52 ppm Xylene (total) 
56 ppm ethylbenzene (J) 

1 945 mgkg sulfirr 

11 3 mg/kg mercury 

sotoplcs 
1 20+/-0 066 PCdg U-238 (MDA 0 04 I )  
I 0 13+/-0 01 3 pCdg U-235 (MDA 0 050) 
1 037+/-0 032 pCdg U-233034 (MDA 0 041) 
1 OO2+/-0 003 pCdg Pu-238 (MDA 0 006) 
1 0 13+/-0 005 PCdg P~-239/240 (MDA 0 005) 

0 004+/-0 007 pCdg Th-232 (MDA 0 027) 
1 025+/-0 028 PCdg Th-228 (MDA 0 OS 1) 

1 004+/-0 004 pCdg Am-241 (MDA 0 004) 

1 

Comments 

Hazardous foi 
TCE and 
mercury 
DBOOO 13RM 
IS the QC trip 
blank 

Process 
knowledge 
indicates that 
would be the 
highest VOA 
:oncentration 
GAC 



Sample 
Number 

metals, isotopics 

Resuits Cornmen ts 

DB0039RM 5/28/97 Total sulhr 

FT20604RG 

Media 

0 1/28/97 Reactive sulfide 
and cyanide, pH, 
TCLP VOAs, 
TCLP metals 

GAC from CWTF 

GAC from CWTF 

GAC from CWTF 

VOAS 
12 ppm PCE 
0 830 ppm TCE 
0 39 ppm Toluene(J) 
0 33 ppm 1, I ,  I -Trrchloroethanc(l) 
I I ppm Xylene (total) 
0 3 1 ppm ethylbenzene (J) 
0 19 pprn 4-methyl-2-pentanone (J) 
significant metal detections 
5 1,348 4 ppm copper 
Isotoplcs 
9 88+/-0 36  pCI/g U-238 (MDA 0 01) 
0 240+/-0 032 pCI/g U-235 (MDA 0 01 I )  
7 21+/-0 27 PCilg U-233/234 (MDA 0 03) 
0 376+/-0 034 pCi/g P~-239/240 (MDA 0 016) 
0 382+/-0 050 pCi/g Am-241 (MDA 0 028) 

4 8 mg/kg reactive cyanide 
8 0 mg/kg reactive sulfide 
7 6 p H  
TCLP VOAs = all non detects 
TCLP metals 
0 0033 mg/L mercury 

7 7 m&g sulfur I 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I DBO 0 0 1 2 M  
,-,ab Name QUANTEFUA MO Contract. 262-01 

Lab Code ITMO Case No - V93301 SDG No S1235 

Matrix (soil/water) WATER Lab Sample ID: 11933-001 

Sample wt/vol- 5 00 (g/mL) ML Lab File ID- F6663 

Level (low/med) LOW Date Received: 08/26/96 

% IJloisture not dec Date Analyzed- 09/10/96 

Column (pack/cap) CAP Dilution Factor. 10 

FORM I VOA G3C008 1/87 Rev. 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET I I I DB00012RM 1 Lab Nsme OUANTERRA. MO Contract 262-01 

Lab Codc Case No SAS No SDG No 51233 

Matrix ( so1 1 /water 1 TCLP Lab Sample ID 11933-001 

I sernple wt/vol 100 (g/ml) ML Lab File ID 

Level (low/medl LOW Date Sampled 08-26- 96 I 

% Moisture not dec dec Date Extracted 09-12-96 

Extract ion ( S epF/Con t /Sonc 1 SEPF Date Analyzed 09-13-96 

, GPC Cleanup (Y/N) N PH Dilution Factor 1 

- CAS NO Compound 
CONCENTRATION UNITS 
(ug/L or ug/Kg) UGIL 

I -  I 

FORM I PEST 

000006 



1D 
HERBICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name. 0UANTERRA.MO Contract 262.01 

94-75-7---------2,4-D- 
93- 52-1------- -2,4,S-TP 

- 
40 U 
lo -U- -- 

U Concentratron of analyte is less than the value given. 

FORM I HERB 1/87 Rev 



Lab Natnt: QDANTERRA PI0 

EPA SAMPLE NO. 

I 

Contract I 262-02 I- DaoQ012RM. 

S x  J!b. : EiX.230 L6ib Code: ITMO Came No.. 593361 5A3 NO.; 

Matrix1 (soil/water) MATER Lab SaWle ID: 13433-003. I 

sample wt/volr 200 0 (g/mt) ML tdb File ID: DO306  

Level : (low/med) LOW Date Received: 08/26/96 

% Moisturer decanted: (YfZ?) Date BTrratted: OS/ZS/96 

Concentrated Bxtract. Volume; 1000 (a) D a t a  Analysed: 0 9 / 2 0 / 9 6  
I 

1.0 

Q 

110-86-1 - 
206-46-7- 
95-48-7-- 
106 - 44-5 - 
67-72-1-- 
98- 95-3u- 
87-68-3- - 
95-95-4--  
12 1-14-2- 
118-74-1- 
97-86-5-- 

8a-os-1-- c- 

70 0 
SO 
SO 
so 
so 
90 
50 
50 
50 
50 
50 

250 

FORM I sv-3. 
I 

E 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 

3/71> 



BLDG 881 IHx)n 212 FRX NO. 303 986 3400 P, 03 
Q- 4Qoormoa 

SEP-27-96 FRI 10:47 
var&*rov  v v i o o  U U 4  ZY(I at37 

Lab Nme: QoAmTERRA MO Contraat 363-02 

cab Codes ITMO NO.: 1993301 SA9 m0.: 6DG NO.: 81230 

M a t h :  tsoil/water)' WA'PGR Lab Samplo ID: 11933-001DL 

8ample wt/ml: 200.0 tg/mLl ML Lab File ID: In3139 

Level :  low/^) Low Date Received: 06/26/96 

3 uoisturer deaanted : (Y/Ipl Date Extracted: 03/19/96 

Concentrated axtract Valwne~ 1006 (UI lI  Data AnaXyeed: 09/22/96 , 

Injec t  ion Volume x 2 - 0  (UL) Dilution Faotorr 

C!ONCEN!lSATIW UNITS! 
CAS MO. c!cwomm (ug/L or ug/Kg) W/Z, 

GPC CletUIUp: (Y/N) pEr: 

Q 
~ -7 

. ~ 

I 
63 0 
200 

200 
200 
200 
200 
200 
200 
200 
200 

1000 

aoo 

I I -  

D 
U 
U 
U 
U 
U 
U 
U 
U 
U 
IJ 
U 

FORM I SV-2 3/- ' 



U S EPA - CLP 
1 

INORGANIC ANAL3SES DATA SHEET 

CAS No Analyte Concentratior 

7440-38-2 Arsenic- 
7440-39-3 Barium- 
7440-43-9 Cadmium- 3 :  
7440-47-3 Chromium- 2 s  

7 2  7440-50-8 Copper - 7439-92-1 Lead 43 6 
7439-97-6 Mercury 
7782-49-2 Selenium 
7440-22-4 
7440 - 66 - 6 

64 3 04 3 

,ab Name QUANTERRA-MO Contract 262 01 

1 P- 
P- 
P- 
CV 
P 
P- 
P- 

EPA SAMPLE NO 

DBO 0 0 12RM 

,ab Code ITMO- Case No SAS No SDG No S1231 

latrix (soil/water) . WATER Lab Sample ID P11933-001 

,eve1 (low/med) LOW- Date Received 08/26/96 

- Silver- 
Zinc I 

I 

I 

_ _  . 

617 
52 6 
4.0 
239 

B 
U 
U 
U 

U o/ 
- -I 
- -I 
-I 

-1 

l olor Before: Clarity Before 

olor After- 

omments 

Clarity After 

Texture 

Art if ac t s 

FORM I - IN 
TCLP 



UUNILOMA 

ReportDda 09126195 

Cllwt ID Quenterm ID Analyte AnalytlsData Result Units DdLmt Dil 
D800012RM 11933001 Reaotfvesumde 09104188 422  mgkg 222 1 - QCBLKl11571 Reactive Sulfide 08/04196 444 mgnrg 444 1 - QCLCSlI1671 Reactm Suffido O M  96 %Rccawry 444 1 
DB6CIOlZRM 11933aM ReadkaCyanide OWIW 0 20 mglko 010 1 - QCBU1119?8 Rcadve Cyanide OSf03lQ6 a 1 0  mgka 0.10 1 - QcLcB111378 ReaotlvaCyanlde 091w196 16 46ReooVery 0.10 I 

wuurr UUL 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name QUANTERRA MO Contract 262-01 

EPA SAMPLE NO I 

I DBO 0 0 13RM 

Lab Code ITMO Case No V93302 SDG No S1236 

Matrix (soll/water) WATER Lab Sample ID 11933-002 

Sam2le wt/vol 5 00 (g/mL) ML Lab File ID F6616 
1, 

I Level (low/med) LOW Date Received 08/26/96 

%- Moisture not dec Date Analyzed. 09/08/96 

Column (pack/cap) CAP Dilution Factor 1 0 

CONCENTRATION UNITS 
CAS NO COMPOUND (ug/L or ug/Kg) UG/L Q 

10061-02-6------ trans-l13-Dichloropropene 
75-25-2--------- Bromof o m  
108-10-1-------- 4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-3 8-4-------- Tetrachloroethene 
79-34-5--------- 1,1,2,2-Tetrachloroethane - 

100-41-4--------Ethylbenzene 
100-42-5-------- Styrene 
1330-20-7------- Xylene (total 1 

FORM I VOA 

10 
10 
10 
10 

5 
100 
5 
5 
5 
5 
5 
5 

100 
5 
5 
50 
5 
5 
5 
5 
5 
5 
5 
10 
5 
5 

50 
50 
5 
5 
5 
5 
5 
5 
5 

U 
U 
U 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1/8 ? Rev 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEE'r 

EPA SAMPLE No 

Lab Name E G &G , Rocky Flats Contract 

Lab Code. GLAB Case No SAS No SDG No . 

Matrix (eoil/water) SOIL Lab Sample TU DB00015RM 

Sample wt/vol. 4 000 (g/mL) G Lab File ID SEP1002 

Level - (low/rned) MED Date Received 09/10/96 

% Moisture not dec. 0 Date Analyzed 09/10/96 

GC Column- DBVRX ID 32 (mm) Dilution Factor 12,500 

~ 

CAS NO. COMPOUND 
CONCENTRATION UNITS 

MG/KG 

74 -87-3------ Chloromethane 
74- 83 -9- - - - -. - Bromomethane 
75-01-4------ Vinyl Chloride- 
75-00-3------ Chloroethane , 

75-09-2------ 
67-64-1------ Ace tone 
75-15-0------ Carbon D'i sul f ide 
75-35-4------ 1,l-Dichloroethene 
75-34-3------ 1,l-Dichloroethane 

z 

- 
Methylene Chloride - 

-- 
544-59-2 ------ 1,2-DichloroetheneTotal) - 

Chlorof o m  - 67-66-3---..-- 
107-06-2- - -- - -l12-Dichloroet&e - 
78-93-3------ 2-Butanone 
71-55-6------l,l11-Trlchloroethane 
56-23-5------ Carbon Tetrachloride 
75-27-4- - - _ _  - Bromodichloromethane 
78-87-5------ 1,2-Dichlompropane 

10061-01-5------ cie-1,3-Dichloropropene 

124-48-1 - - - - - -  Dibromochloromethane 
79-00-5------ 1,1 I 2-Trichloroethane 

-- - 

Trichloroethene - 79-01-6------ 

75-25-2------ Bromoform - 
108-10-1------ 4-Methyl-2-Pentanone - 

Tetrachloroethene -- 

Toluene - 
Chlorobenzene - -- 
Ethylbenzene- - 

1330-20-7------ Xylene (total) - 

591-78-6------2-Hexanone 
127-18-4------ 
79-34-5------1,1,2,2-Tetrachloroethane - 
108-08-3------ 

100-41-4- - - -  - - 
100-42-5- - - - - -  Styrene 

108-90-7------ 

12 0 
120. 
120. 
120 

6 0 .  
120 
60 
60 
60 - 
62 
78. 
60 
120 
120. 
170. 
60. 
280. 
60. 

2300. 
60. 
60. 

270. 
60. 
60. 
38. 
120. 

60. 

60. 
43. 
16 
70. 

8200  

3.90 

- 

U 
U 
U 
U 
U 
u 
U 
U 
U 
U 

U 
U 

u 

U 

U 
U 

U 
U 

U 

U 

U 

J 

E 

J 
J 



1A EPA SAMPLE NO 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name. E G &G , Rocky Flat6 Contract I.-- -1 
Lab Code GLAB Case No SAS No SDG No 

Matrix (aoil/water) SOIL Lab Sample ID DB00015RM-DL 

I I Sample wt/vol 4 000 (g/mL) G Lab File ID SEP1301 

Leve 1 (low/med 1 MED Date Received 09/10/96 

k Moisture not dec 0 Date Analyzed 09/13/96 

GC Column DBVRX ID - 3 2  (mm) Dilution Factor 25000 

c CONCENTRATION UNITS 
CAS NO COMPOUND (ug/L or ug/Kg) CJG/KG Q 

74 87- 3 - - - - Chloromethane 
74-83 
75-01 
75-00 
75-09 

~~ ~ 

-Bromomethane 
-Vinyl Chloride 
-Chloroethane 
-Methylene Chloride 

67-64-1------Acetone 
75-15-0------ Carbon Disulfide 
75-35 -4 - - - - - -  1’1-Dichloroethene 
75-34-3------l,l-Dichloroethane 

67-66-3----- -Chloroform 

78-93-3------2-Butanone 
71-55-6------ l,l,l-Trichloroethane 
56-23-5------Carbon Tetrachloride 
75-27-4 - - - - - -  Bromodichloromethane 
78-87-5- - -  - - -  1,2-Dichloropropane 

10061-01-5------ cis-1,3-Dichloropropene 
79-01-6- - - - - -  Trichloroethene 
124-48-1------ Dibromochloromethane 

79-00 -5 - - - - - -  1,1,2-Trichloroethane 
71-43-2---*-- Benzene 

544-59-2------1,2-Dichloroethene (totall- 

107-06-2------ 1,2-Dichloroethane 

10061-02-6------ trans-1,3-Dichloropropene - 

591-78-6------2-Hexanone 
127-18-4- - - - --  Tecrachloroe thene 
79-34-5------1,1,2,2-Tetrachloroethane ~ 

L 

108-88-3------Toluene 
108-90-7------Chlorobenzene 
100-41-4------Ethylbenzene 

250000 
250000 
250000 
250000 
120000 
130000. 
120000 * 
120000 
120000. 
120000. 
66000. 
120000. 
100000. 
120000. 
160000. 
120000. 
240000 
120000. 
2100000. 
120000 
120000 
240000. 
120000. 
120000 
250000 
28000. 

7400000. 
120000. 
180000 
120000 
56000 
120000 
65000 

U 
U 
U 
U 
U 

W 
U 
U 
U 

U 

J 

J 

J 
J 

U 

U 

U 
U 

u 
U 
U 
S 
E 

LJ 

U 

J 
J 

J - 



SEP-18-96 WED 9:03 GENERAL LABORATORY 881 FAX NO 303 !E6 4365 p. 00 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I Lab Name: E.G.&G , Rocky Flats Contract 

Lab Code- GLAB Case No SAS No SDG N o  

Matrix. (eoil/water) SOIL Lab Sample ID DB00015RM-DL 
I 

I Sample wt/vol- 4 000 (g/mLl G 

Level- (low/med) MED 

Z Moieture- not dec 0 

-GC Column: DBVRX ID: 32 (mm) 

Lab File ID SEP1303 

Date Received 09/10/96 

Date Analyzed- 09/13/96 

Dilution Factor- SO000 

CAS NO 
CONCBNTRATION UNITS 

COMPOUND (ug/L or ug/Kg) UG/KG 

74-87-3------ Chloromethane 
74-83-9-- _ -  - -8romomethane 
75-01-4------Vinyl Chloride 
75-00-3------Chloroethane 
75-09-2------Methylene Chloride 

75-35-4- - - - - -  1,l-Dichloroethene 
75-34-3------l,l-Drchloroethane 

67-66-3----- -Chloroform 

78-93-3------2-Butanone 
7 1 - 5 5 - 6 - - - - - - 1 , 1 , 1 - T r l c h l o r o e t h a n e  

I 
56-23-5------Carbon Tetrachloride 
75-27-4----- -Bromodichloromethane , 

I 78-87-5------ 1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene I 

-1 79-01-6------Trichloroethene 
L24-48-1------Dibromochlorornethane -- 

1,1,2-Trichloroethane _ _ _ _  1 
79-00-5------ 
71-43-2------Benzene I 

75-25-2------Bromoform 

I 67-64-1------Acetone - 
75-15-0------Carbon Disulfrde ! 

I 
i -I 

107-06-2------1,2-Drchloroethane i 
I 

544-59-2- - - - - -  1,2-Dichloroethene ( to ta l )  

-I 

I 

L0361-02-6------trans-1,3-Dichloropropene - I  
-- 

I 

I 108 - 10 - 1 - - - - - - 4 -Methyl - 2 -Pent anone __ 
591-7&3-6------2-Hexanone-- - _  
177 1 0 - 4  - - - - - -Tetrachloroct-hene I 

iOB-88-3- - --Toluene _ _ _ _  _ -  -- i 

--- i 

7 9  - 34  - 'i - - - - 1 , 1 , 2 , 2  -'ret rachlorget G n e  

I 
- - i  

-- - -08-90-7- - - - - -Chlorobenzene ___ 
L O O  41-4- -----Ethylbenzerie 
- 0 0 - 4 2  5 - - -Styrene 

I 
_ -  

- __-- __ 
; 3 30 -20 - 7 - - - - - -Xylene (total) - -  

I I 

490000 
490000 
4 90000 
490000 
240000 
140000. 
240000 
240000 
240000 
24 0000 
76000 
240000 
110000 
120000 
1s0000 
24 0000 
240000 
240000 
2100000 
240000 
240000 
250000 
240000 
2 4  0000 
49oooc 
490000 

71 0000C 
3 4  00oc 
18 00 0 c 
2 4 0 0 0 0 
24 OD00 
2r10000 

5200G 

Q 

U 
U 
U 
U 
U 

U 
U 
U 
U 

U 

J 

J 

J 
J 
J 

J 
U 

U 

U 
U 

U 
U 
U 
U 

U 

U 
U 
U 

J 

J 



facsimile 

to: Norm Stoner, licaiser Hilr 

re: 

date: June6.1997 
pages: 

fax#: 303-966-3400 
wo 11491 samples redd 5-29-97 

2, including this CoVcT sheet 

Attached pleast 6nd the dfh d t s  for samples feceived 5-29-97. samples were run in 
duplicate and the merage is reported. A hard wpy of the data is to follow. 



PACE 2/2 
I 

JUN-06-97 13827 FROH~SURI BLDC 201 ID12105222021 

S O U T M S T  RESEARCHINSTITUTE ~ 

S M L E  ANALYSIS DATA SHEET 

Lab Name 

Lab Code 

h42mx 

Southwest Research Ias&tute 

S W N  

Sohd 

Client: Kmscr Hill 

Date Rcccived 05/29/97 

PrOJ& NO.* 01-8359-164 

I I Lab I I 

, 

I 



1 EPA SAMPLE NO 
INORGANIC ANALYSES DATA SHEET 

- 1  A1780 I-- 97 
Contrac t -  - Lab Name WESTON-EMT 

Tlab Code WESEMT case No - SAS No. SDG No.: A1780- 

Matrix (roil/water) . SOIL- Lab Sample ID* 9'lfJ3<:343-001 

L~ve.1 (low/med). LOW- Datc Received: 05/29/97 

-- 
7429 90-5 

3 Solids. 100.0 

Alurmnum- 
Ant imony- - 
Ar6enic- 
Barium- 
Beryllium 

Color Before. 

Color After: 

Concentration Unite (ug/rJ or mg/kg dry weight): %/KG 

"7' 
CAS NO. I Analyte 

7440- 3 6- 0 
7440-3 8 -2 
7440- 3 9-3 
7440-43 - I 
7440-43-9 
744 0 - 70 - 2 
744 0 -4 7- 3 
'/4 4 0 - 4 8 - 4 
7440-50-8 
7439 -8 9 - 6 

'14 3 3 - 9 5 - 4 
'/a39 - 36-5 
743 9 - 97 - 6 
7440-02-0 

7782-49-2 
744 0 - 22 -4 
7440 - 23 - 5 
7440-28 - 0 
7 4 4 0 4 2 -  2 
7440 66-6 

-r4 -3 9 - 9 2 - I 

1440-09-7 

Cadmium - 
Ca 1 c ium- 
Chromium- 
Coba 1 t- 

8e I en1 urn- 
Si lver- 
Sodium- 
'l'ha 1 1 i urn- 
Vanad i urn 
Zinc 
Cyanide- 

- 
ConcentraLion 

2 9.2 

0.20 
0 14 

1 2  

0.03 
0 02 

24 6 
..- 0.41 

0 08  
19 4 
5 8 . 5  
0 . 7 2  

178 
3 . 4  
'I1 3 
0 . 1  I 
6910 
0 . 5 9  
0 .89  

4 5 1  
0.22 
0.12 

2 . 8  

- 
- - 

- -  - 
d -- 

_c_- 

-.- 
-. - 

BLACK- - Clarity Reloie. - - 'l'exture - COAWE 

GREY ClariLy A f t e r -  Artilacts - 

FORM T - IN ILM03.0 

-_ 



Thermo NUtech 

QC RESULTS 

SLX; 2042 Clleoc W S g l  HI= 
Work M a r  N705081 Contract )(1pl4141E113 

Racelvd Date 05129/= Matrix pLZD 

Lab 
gom~10 ID 

SLuVx 

2042-003 

us 
204 2 -002 

Aaarlciua 241 0 O U  f 0 009 pCl/Mpl BA 0 008 

Plutonium 238 0 f 0 007 p C i / S q l  Du 0 01s 4- 

Plutonium 239/140 -0 002 t 0 002 pcl/Sopl NA 0 ol2 4mA 
U r d u 0  233/234 0 f 0 ol2 pCi/Sapl NA 0 047 &mA 

h.niU 238 0 f 0 0 x 2  pcl/sapl Ha 0 0 4 7  <w1 

O r d u m  235 0 f 0 0 s  pci/sq41 na 0 057 

0 95 f 0 OB0 pCi/-l 0 902 0 019 105% recovery Americium 241 

PlUtonlUs 239 l o t 0 0 8 6  pU/Snpl 1 02 0 020 98% SMOvary 

Plutonium 239/240 1 0 t 0 086 pCl/ml 0 926 0 012 108I r.cav.ry 

h r P i ~  a33/a34 4 8 0 49 pci/smpl 4 86 o 27 99% r a c o ~ r y  
Uranium 235 3 9 t 0 4 a  pci/mi 3 i a  0 OS1 105% recovery 
Uranium 238 4 6 f O I I  pCi/sql 4 83 0 21 95% facwexy 

pmle ID loucllda Reaultm i 28 a 
2042-004 Amaricim 141 0 006 t 0 004 0 005 

Plutonium 238 0 003 t 0 005 0 009 
Plutonium 239/240 0 035 : 0 009 0 005 

Vr.nlUa 233/234 0 039 t 0 034 0 043 

Uranium 235 0 014 i 0 014 0 052 

Urmlun 238 0 17 : 0 068 0 043 

danrrle 10 Reoult:. f 20 

2041-001 0 004 t 0 004 

0 002 : 0 003 
0 013 : 0 005 

0 037 t 0 032 

0 013 i 0.013 

0 20 t 0 066 

rDA 
0 004 
0 006 

0 00s 

0 041 

0 os0 

0 041 

/ 
Y 

Certitled by 
&port Date 06/13/97 I 



Thermo NUtech 

ANALYSIS RESlJlrT3 

1 
sw 1042 

Work ordar RIOSO61 

Received Date 05/19/97 I 
Client Lab 
pornlo ID B-le ID Collected Analyzed mcllae 

DB00038RM 1042-001 05/78/97 06/09/97 
06/12/97 
06/U/97 
06/1I/97 

06/16/97 

06/10/97 
06/03/97 
06/03/97 

06/03/97 

0 004 t 0 004 
0 002 f 0 003 

0 013 f 0 005 

pCl/g 

pCi/g 
pCi/g 

0 Pcilo 
pcl/g 

pci/g 

w/g 

-0 004 i 0 007 pCl/O 

0 02s f 0 020 
o 037 t o 03a 

o ao o occ 
0.0U i 0 013 W / g  

-1 

0 004 

0 006 

0 005 
0 027 

0 013 

0 051 
0.041 
0.050 
0 041 

Certified by 
hpo- Date 06/19/97 



JAN-20-97 HON 8:02 GENERAL LABOWTORY 881 FM No, 303 966 4365 ...... ., YI I ~ L L  t u - n  

- 
1. 

0.50 

r. UJ 
P. 03 

:m 
u 

U.8. EJ?A - CLP 
1 

INORGANIC ANALYSIB DATA S-T 

tab Name: ROCKY FLATS ANALYTICAL Contract : 

Lab Code: BS59 CaBa No.. 8.M No. : 97L SDG No. : L0236A 

Maerur (aoll/water) : sorL Lab Sample ID FT2060lRQ 

Level (low/med): L o w  Date Received 12/05/97 

% SoLidS: 0 . 0  

Concentration mite (ug/L or mg/kg dry weight). MO/KG 

I, No. 

Color Before: BROWN 

Color After: BROWN 

Cumwnts : 

Concentration C I 1  1.1 

Clarity Beforer CLOUDY Texture: COURSE 

Clarity After: CLOUDY Artifaote: ms 

PORM I - IN 3/90 



3.A 
VoWSTfM OR&WCG MIBLY3I8 DAW4 6 m T  

tab Name: E.G.W., Rooky Plate Contract : 

3 

a 

i 

1200. 

1200. 
1200. 

600. 
720 s 

600. 
600. 
600 b 
6-20. 
600 
600 (. 
540 .. 
330. 
600 
600 

iaoo - 

600 e 

600. 
830. 
600.  
600 - 
600 e 

600 
600 
190. 
iaoo . 

m o o .  

n a -  

600 4 

390. 
600. 

600 e 

XY.00. 

I 







U S .  EPA - CLP 
1 

INORGANIC ANALYSIS DATA SHEET 

l a b  Name ROCKY FLATS ANALYTICAL Contract. 

Lab Code- BS59 Case No. : SAS NO : 97L 

Matrix (soil/water) : SOIL 

Level ( low/mad)  Low 

EPA SAMPLE 

I LO2361 

SDG NO.: LO236 I 

Lab Sample ID: FT20601RG 

D a t e  Received: 12/05/96 

% S o l i d s :  0 .o 

Concentration Units (ug/L or mg/kg dry weight) 

I Color Before: N/A 
, 

Color After- N/A 

Comment 8 : 

-1_ 

Analyte 

Eilver - 
Arsenic 
Cadmium - 
Cesium 
gercury 
Lead 
Selenium - 
Thalliu_m - 
--- 

-- 
C&ncentrat ion 

Clarity Before: N/A 

Clarity After: N/A 

Texture: N/A 

~rtifacte. N/A 

FORM I - IN 3/90 

00000G' 



JAN -22-97 WED 13 :59 GENERAL LABORATORY 881 FAX NO, 303 @6 4365 P. 16 

General Lab, Bullding 881 Lab Numbec 97L0230 Report Date: 1122197 
Sample Date: 12/05/96 

RAZ)IOCHEMISTRY REPORT 
ISOTOPIC ANALYSB RESULTS BY ALPHA SPECTROMFTRY 

ICI.. . .  . . 

3AMPLE ID .. " PLUTWIVM 239@40 (@US) I - -  BATCH # 
Fr20601RG 0 376 f 0 034 (MOA 0 016) -.- 13097402 

18097-002 RTO601 RG D 0 320 f 0 038 (MDA 0 030) 

P . .  54MPLElD . -.'"..I " . .  -" AMERICIUM.241 (pCUg) 
0 382 f 0 050 (MDA 0 028) 

FT20601 RG D -1- 0 276 f 0 037 (MDA 0 023) I IS097402 
- -  FC20601 RG -- 



JAN-22-97 WED 13:s GENERAL LMORATORY 881 FAXNO. 303 966 4365 P. 15 

L 

SAMPLEID . .  1JRANIUM 235 (pCUg) BATCH # I 

Fi-20601 RG 0 240 f 0 032 (MDA 0 01 1) 13097-002 
I FT20601RG D 0 231 f 0 030 (MDA 0 010) 18097-002 

General Lab, Bullding 881 Lab Number: 97L0236 Report Date: 1/22/37 
Sample Date* 12105196 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

SAMPLE ID URANIU'M 2331234 (pcug) ' ' BATCH # I 

FT20601RG 7 21 f 0 27 (MDA 0 03) 18097-002 
FT20601RG D 5 9 6 f 0 2 2  (MOA0031 I 18097-002 

m . . .  L 



Ganeral Inorganlcs 

- -  
C1 lent N a n ~ :  KaiserdHill 
Client ID: F720604 RO 
Lab ID: 
bWrlx:  SOIL 
Authorized; 29 JAN 97 

Recelved: 29 JAN 97 
Analyzed; See Below 

05351 9-000 1 -SA 
Sampled; 28 JAN 97 

Prepared; S88 BSlOW 

P a r a  eter Result 
Re orting Anal k a l  

Units !llPlt Me P hod Prepared 
Oate 

Anal zed 
O J *  

& Q 8 W + & & L # l j & - , - & & . - - - @ & + - - . 4 = ~ ~ ~ . - -  - Sulflde,  Reactive 8.0 mg/kg 5.0 9030 04 Ff6 97 10 FEE 97 

NO = Not detected 
NA - N6t appl icBbl e 
Repcrted BY: Judy L W e  Approved BY* 



FAX NO, 303 866 3400 
TO 3883400 

General Inorganlcs 

P, 05 I 
P 47/52 

Cl lent Ndate: Katser-HiIl 
Clienk ID: FT20604 RG 
Ma tr 1 x: SQIL Sampled: 28 JAN 97 Recedvedt 29 JAN 97 
Authorfred: 29 3J.N 97 Prepared: See Below Analyzed: See Below 
Lab IO: 053619-0003-5A 

hepared Anal zed .y Re rtlng Anal tical 
Par= ?ter Result Unrts !&It Idhod Date Oa e 

I 

PN 7.6 uni ts  0 , f Q  Ib0,l NA 06 FE8 97 

ND = Not detected 
tiA = Not appl Icable 

Repw-wa BY: natk Porter Approved BY: 



Pktl-IJ-YI IHU 8:sB BlDG 881 ROOtl212 
FEB 12'97 15 14 FF! 

VCA/TCLf -Analysis b %846 8Z40E-Regulated 
TCLP teachate 

Nethod 82408 q7u2+2 
C1 iect  Nam: Kaiser-Hill 
Cllent ID: fT2WM & 
Lab IO: 
mtri x ; MIL 

Sa led: 2B 3 97 Leeched: 30 J 97 
RecTved: 29 J 97 Pce ared: 30 J f l  97 

hayyred:  10 FEB 97 
4 os35 19y 0001 -SA 

Authormd: 29 JAN 97 
Re ortlng 

Parasetter Result Units eimi t 

Benxme 
2-8ql anone 
Carbcn tetrachloride 
Chl robenzene 
1,2-0f chl oroethane 
1.1 -Dic 1 oroetheno 
Tetrkch B omethene 
Tri chl ometh ne 
V-I nyl chl ordo 

Chl %OfOlIn 

Sur rwaate Recuvery 
1 ,Z-D~ch~oroethane-d4 
B-Brcr~nofl uorobenzene 
To1 ucne -d8 

ND - N6t dbt4Ctgd 
UA Not applicable 

Rap(,rt@d By: Steven Frtmcit 

94 x 
102 x 
102 x 

0-50 

0.50 
6.0 
0.50 
0.70 
0.70 
0.50 
0.20 

200 
100 

Approved By: Audr ey Camell 



ktH-13-87 IHU 8:58 BLDG 881 m 212 
FEB 12’97 1S:lS FR 

FM No, 303 966 3400 
TO 9663400 

Client Name: Kalser-HI11 
C l l e n t  ID; FRO604 KQ 
lab IT): 053519-0061 -SA 
Hdtrlx. SOIL 

Paraa zter Row1 t 
NO 
NO 
ND 
ND 
NO 

#O 
ND 

0.0033 

ftD = Not detected 
NA = Not applicable 
Repwted By. Oaug 6oaier 

Metals 
TCLP Leachate 

SUI led; 28 JAN 97 
RecePved: 29 JAN 97 

Authorized: 29 JAN 97 

Leached: 04 FEE 97 
Pre awd; See Below 
Ana P yzed: See Below 

Pa 03 
P .45/52 

URi ts Re eiln1t ortlng Anal He P hod ita\ Prepared Date Anal O d e  zed 

6.0 

1.0 
s.0 
8.0 
o.ob10 
1 0  
5.0 

100 
CLP 
CLP 
CLP 
CLP 
tu 
CCP 
CLP 
CLP 

Approved By; Jamie Hickharll 
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INTEROFFICE 
RMRS Rocky Mountain 

Remediation Services, L.LC MEMORANDUM 

DATE February 20,1997 

TO M K Pepping, Operations, T8938, X3075 

FROM \’ ‘J R Cinllo, Water Treatment and Management, T891 B, X5876 

IZATION OF SPENT GRANUlAR ACTIVATED CARRON AND ION - JRC006-97 

Action Ensure proper charactenzabon 
1 

Recently five drums of Ion Exchange (IX) resin and 20 drums of Granular Activated Carbon (WC) were 
generated under the treatment activities at the Building 891 treatment facility A review of these wastes IS 
necessary to ensure proper charactenzation, handling, storage, and disposal Both standard analysis and 
TCLP sampling were performed for antmpated constituents 

Sa ples were taken for radioactnro Consbtuents on both the Ion exchange and granular activated carbon 
Thrcarbon exhibited low levels of radioactive elements above ‘background‘ levels and qualifies as a low 
level waste per radtologlcai engineering wntten guidance The ion exchange resin is designed to remove 
uranium cor)tamtnatton which was confirmed wlth sample results of -500 pcdg total uranium This waste 
also qualifies as a low level waste. 

I 

Both the ion exchange resin and the granular activated carbon were used to treat F-listed , contained-in 
wastes Therefore, the carbon and IX resin would also be considered hazardous waste unless a 
reasonable argument could be presented that all of the F-listed constituents had been removed pnor to 
contact with the IX treatment media In this case, this type of positive proof can not be established and 
the wastes will therefore remain listed hazardous wastes 

I 
The results that were recewed on the ion exchange rosin Indicate that it meets CORs, I e , it is not 
prohibited from land disposal However, the granular actwrrted c a b n  analysis indlcatos that the waste 
does not rneet the land disposal treatment standard of 6 0 pprn for tetrachloroetheno The result of 24 
ppm tetrachloroethene is well above the standard. Therefore, the granular activated carbon IS subject to 
the prohibition on land disposal and will either have to be treated before disposal or handled In an 
alternative fashion (I e , regeneration, incineration etc ) 

Plyse feel free to contact me if you have any questions 

JRC slm 

cc 
J E Law 
J P Schmuck 
A Tyson 
RMRS Records 

I 

I 
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Attachment 4 

Assumptions Used for the Calculation of 
Volume, Mass and Rate of GAC Generation 



I I 

EN GIN E E RING /SCIENTIFIC NOTE PAD 
d 1 I I SUBJECT 



Attachment 5 

Calculation of Maximum Chlorine (Halogen) Concentration 



Sheet1 

Page 1 



Attachment 6 

MSDSs for Granulated Activated Carbon and Radsorb 



q r - r  6Ac 

TIGG 5C AND 50 SERIES ADSORBENTS 
MA- SWEW DATA SAET 

SECTION1 
SUPPUERSNAME TlGG COFlPO~llON 
EMERGENCY TELEPHONE 412-=300 
ADDRESS 
CHEMICAL NAME AND ACTIVATED CARBON 
FORMULA C 

s € c l t o N 2 ~ ~ S  
CARBON (ACTIVATED CARBON) 

CAS#. 7440440 
XWwEKiHT 100% 

TLV 

P 0 WIX 11661, PrrTSBvrw3f-l. PA 15228 

o w  w,. 'fwm WT] 
ACGW N/A 
OSHA N/A 
OTHER N/A 

WON1 W F l  ACTIVATE0 C" REMOMS OXYGEN FROM AIR CAUSING A S M R E  "AN) TO MKtKERS 
INSIDE CARBON VESSELS AN0 ENCLOSED OR CONWED SPACES BEFORE ENTERlNQ SUCH AN AEA. SAMPUNG 
AND M)RK PROCEWRES FOR UM OXYGEN L M L S  SHOUU) BE T N c p l  TO ENSURE AMPLE OXYGEN 
AVAILABIUIY, 0BSERW.Io ALL LOCAL. STATE. AND ROERAL REGuUTloNS 

3 PHYslcK M T A  
BOKJNQ POINT N/A 
VAPOR PRESSURE (mmf-b) N/A 
VAJWRDWSlTY R - 1) N/A 

SPEcmC G R A W  %O - lk.8-2.1 
SOLUBW w w !? T E R  

:kQMNsilY 0 405 g/a: 

INSOLUBLE 

PfBcrNTMxAiRE voc E N . 0  
5081) 

APPEARANCE AND OOOR BUCK PARTlCVLATE SOU0 

urn N ~ A  
MTlNQUlSHINO MEDIA Roo0 WlTH WATER IF WATER IS UNAVAIIABLE. N t T R o o E N  OR FOAM MAY BE USED TO 
BLAM<ET THE ADSWENT BED IF THE MATEIWU IS IN A CLOSED VESSk A BOTTOM INLET MAY BE BLOCKED 
TO DEPRh'E THE FlRE OF OXYGEN, BUT THE VESSEL SHOULD FE!A" VENTED FOR RELEAStNQ STEAM 
OR OTHER HOT GASES. 

IF N E C E W  

ZONES CoPKxlS vocuMEs OF STEAM MAY BE GENERATED H THE PROCESS OF EXTlNGUlSHlNG THE 
HOT ZONES STEAM G E "  IS REOUCEO WHEN FLOOOINQ OCCURS FROM THE BOTTOM UP, AS 
OPPOSED TO A SPRAY FROM ASOVE. T I E  -$J ITSELF W Y  NOT EM1Etl ilAMC4G A l i t i W H  ANY 
COMBUSnSLE MATEFW. fN CONTACT WITH IT WILL AT TEMPERATURES AROUND 900 'C, CARBON CAN 
REACT WITH FIRE-RGHTNQ M A T W  SUCH AS WATER OR CARBON DOXIOE TO F W  HYDROGEN 
AND OR 

SPEUAL F~RE FGHTING P- WEAR PAOECTM a o m .  SN COWNW BREATHING APPARATUS 

UNUSUAL FlRE AND DPLOSION " 4 0 s  FLOOOINQ THE MSGEL WlTH WATER WlLL EXlINGGUISH Iwy HOT 

MONOxloE W" COULD REACH LMLS HAlARooUS TO RESPIRATK)N OR 
REP a SENTMG A ~~.~BIJSTIBLE mas 

SIZClKM 5 HEALTH "NID M T A  
EFFECT OF OVER EXPOSVRE 

A ACUTE 
I INGESTION 

THE PROWCT IS NON TOXIC THROUGH INGESTION THE ACUTE ORAL LO, wq 1s 
> 1mfKa 

2 INHhfON 
THE ACUTE INHALATION LC, (R4T) IS >64 4 MG/L (NOMINAl CONCENTRATION) FOR 
ACTIVATED W O N  

c 

TlGG CORPORATION 
BOX 11661 

PITTSBURGH. PA 15228 

TELEPHONE (412) 563-4300 
TELEX 2693 12 (RCA) 

CA8LE TIGGCOR PITTSBURGH 
FAX 412-563-6155 



MATERIAL SAFETY DATA SHEET 

Manufachum" WESTATES CARBON. INC. 

Product Name. ACTIVATED CARBON, CC SERIES, 
KG SERIES, KP SERIES 

MSDS Number+ lo0 
- 

2UO Leo Avenue 
~ 

IAX Angela, Cahfornu 90040-1634 

Phone Number (213) 722-7500 
(For I n f O ~ o U )  

Emergmcy Phone Number (BOO) 659-1771 

1 CASNumbefl CAS 7440-44-0 
- ____ ____ ~~ _____ ~~ _ _ _ _ ~  ~ ~ 

Date Prepared. NOVEMBER 28,1993 

Prepared By*- MARGARET JEFFERSON 

Note Blank sp.ces M ad  permrtted. If my item IS n d  applicable, 
or no mformptron is available. tho space must be marked to 
mdicate that. 

FLASH POINT AND MElXOD USED NIA 

COMpONENfs - Chemud Name & Commoa N m a  OSHA ACGIH OTHER LMTS 
(Huuda (hmpoaents 1% or CuMOlcpr 0 1% or greater) %* PEL TLV RECOMMENDED 

' T T V A T E D  CARBON 100% 25 m u d  15 m@m' NONE 

Auto-Ignition Tcmpcnturt > 45M: Flrmmrbdlty Luruu in Lu UEL 
ANSlIASlM D 3468 AM 96 by Volume NIA NJA NJA 

I I 
A ,  i 

NON-HAZARDOUS INGREDIENTS n * 

TOTAL 

SECTION III - PHYSICAWCHEMXCAL CHARACTERISTICS 

VAPOR DENSITY (AIR = 1) not appLubla EVAPORATION RATE ( = 1) not appkable 

SOLUBILITY IN WATER lauJlhlr an water 4 rdvcnts WATER REAClWE noa-reacme 

A P P W C E  AND ODOR Black g M p b  mtbout Lute or odor 
~ ~~~ 

SECTION IV - FlRE AND EXPLOSION HAZARD DATA 



MATERIAL SAFETY DATA SHEET 

STABWI-Y Stable 0 UNtcblc 

INCOMPAfIBarrY (MATERIAIS TO AVOID) &mag oxlbnng 
.g-u 

CC SERIES, KG SERIES, KP SERIES 

CONDmONS TO AVOID C m M  mtb strong ooducn I 

HAZARDOUS DECOMPOSITION PRODUCTS. Carbon Choudc 
I 

Carbon Monoudc , 

SECTION V - REACTIVITY HAZARD DATA 
I 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES ip Inhalation 0 Ingestion CARCINOGENLISEDIN 0 NTP 0 OSSA 0 URCMonognph 6 NotLtsted 

HEALTH HAZARDS LDSO VALUES not avahbk ACUTE notavdnbk CHRONIC No cffecta from chrocuc expolure are known 

EMERGENCY FIRST AID PROCEDURES 

EYE CONTACT Immedmtdy 

I 

Seck medical assi&nce for fuhx tcutment, obrcrvatron and support, if ncccamy 

rnth copous unountr of water If redness, itclung or a bunury smmtaoo dvrdop, have eyed a d  and treated by 
m e d x d p c n o M d .  

wash m a t w f  om the tho mth soap and water If redness, rtchmg or a b u m q  rensnboa devdop, get mcbcPI attenboa 

Remove nctm to fresh nu. If cough or other rapmtov symptoms develop, c o d  msdrul penoowl. 

Give one or lwo olpaa of water to drmk. If gpstrorntestud symptoms dwdop, consult mcdrpl persoad (Never @re MI- by mouth 
to .I) uwmcmns perron). 

SKIN CONTACT 

INHALATION 

INGESTION 

SECTION VII CONTROL AND PROTECTIVE MEASURES 

SPLRATORY PROTECTION (SPECIFY TYPE) UK MSA-NIOSH approved respirator for rclpinble dusts. nuas and Cumer 

PROTECTIVE GLOVES Rubber Iakx 

EYE PROTECTION Safely plauer wirh ride shields Contact lenses should not be worn when working wirh carbon 

VENTILATION TO BE USED. lsl Local Exhaust 0 Mechatucal kcnenl) 0 Special 0 M e r  (rpocify) 

OTHER PROTFCIWE CLOTHING AND EQUIPMENT NONE 

, HYGIENIC WORK PRACXICES Wash contacted slun areas after bydhg 

SECTION VIII .. PRECAUTIONS FOR SAFE HANDLING AND USWLEAK PROCEDURES 

I STEPS TO BE TAKEN IF MATERIAL 1s SPILLED OR RELEASED 
mth most a b s o h t  for dust control and prk-up and shovd mto waste cootamer Use detergent rn spdl area after clean up and nurL mch pImty of wltm 

WASTE DISPOSAL METHODS 

PRECAUTIONS TO BE TAJCEN IN HANDLING AND STORAGE 

Wear respmtory protecbon dumg clean up Smcp up and mover or m ~ .  m a t e d  

D~sposc of virgm (unused) carbon (waste or spdlrge) per local 

Acbvated carbon can be safely stored rn any oormal sionge M.. but away from dmct 
beat 

OTHER PRECAUTIONS AND OR SPECIAL HAZARDS An oxygen defKieocy may be created wheo acbvated c a h  u storal IP am adorad SWd* 

Ventdate or wear self-cootamed breatbmg apparatu. Follow dl pmcedura for coofhed S F e  

-try 
I 

NFPA Rating’ Hcalrh 1 Rammabiliiy I Reaciivity 0 HMlS Raiing. Hc~hh I Flammability 1 R~acUvity 0 SpSi.1 0 

-STATES MAKES NO w w ,  GUARANTEES OR REPRESENTATIONS OF m y  WP OR NATUREWITZ~~ R E . S P J & P T ~ J M ~ P R ~ D ~ ~ O R  
S DATA, EmERMPRESSED OR IMPLIED. AND WHETHER ARISING BY LAW OR OTHERWISE. INCLUDING. BWHOTTmMm+ 
L E D  WARRANTY OF PERSONAL INJURY. PROPERTY OR OTHER DAMAGES OF ANY NATURE WHATSOEVER. ‘wHET#ER@g& mm *c 

: O N S E Q U a O R  COMPENSATORY, DIRECTLY OR INDIRECTLY RESULTING FROM THE PUBLICATION, USE OR UPUNTHIS DATA+ 
I 

R ~ V  3 iinan3 
FORMSZWSDSFORM 9r 



MATERIAL SAFETY DATA SHEET 

RADSORB 

SECTION 1 - IDENTIFICATION 

MANUFACTURERS NAME ENVIRONMENTAL SCIENTIRC. INC 
ADDRESS 5400 SOUTH MIAMI BLVD 

EMERGENCY PHONE NUMBER 
MORRISVILLE, NC 27560 
FOR TRANSPORTATION EMERGENCY 

Inganon or slan contact call ENVIRONMENTAL 
Call 9 19-94 1-0847 

ScIENTIFlC 919B41-0847 
PHONE NUMBER 919-941-0847 
EFFECTlW DATE 3-30-94 
CHEMICALFAMILY PolyacrylavlpolyacFylmde, crosslurked 

TRADE NAME 
DOT CLASSIFICATION 
DOT HAZARD CLASS 

RADSORB 
Not apphcable 
Not apphcable 

SECTION 2 - HAZARDOUS INGREDIENTS 

HAZPLRDOUS COMPONENTS HAZARDOUS % 

one 0 0% 

SECTION 3 - PHYSICAL DATA 

VOLATILI-IY (%) 
SOLUBILITY IN WATER 
pH VALUE 
PHYSICAL FORM 
PARTICLE SIZE 
MOISTURE CONTENT 
BULK DENSITY 

I 

TLV (Units) 

None 

None 
Insoluble. but swellable in aqueous fluids 
6 5+/- 1 0 
Granular sohd 
200+/- loop 
4% 
40+/- 5 Ibs/ft3 

SECTION 4 - FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT Not apphcable 

UNUSUALFIRE AND FIRE HAZARD None 
I EXIINGUISH MEDIA Water, C02, foam. dry powder 

i SECTION 5 - HEALTH EFFECTS INFORMATION 

SKIN CONTACT 

=YE CONTACT 
HALATION 

Prolonged contact may cause slight irntatlon due to the some- 
what abrasive powder 
May cause slight imtatlon and swelling of mucous membrane 
May cause imtanon to the respiratory tract and lungs 

3lUX1994 -1- 



RADSORB MSDS continued 

FIRST AID SKIN CONTACT Wash with roap and water 
EYE CONTACT Rinse with plenty ot water tor at least 15 
minutes It discomfort continues seek medical mention 
INHALATION Remove to fresh air If discomton continues, 
seek medical attention 
INGESTION It discomfort continues seek medical attenhon 

SECTION 6 - REACTIVITY INFORMATION 

STABILITY Stable 
INCOMPATIBILITY Strong oxidants c g d i u m  hypochlonte alkalies and acids 
HAZARDOUS POLYMERIZATION Will not occur 
CONDITIONS TO AVOD 
THERMAL DECOMPOSITION PRODUCTS 

Keep from getting damp or wet until  readv to use 
In the event ot cornbushon CO, CO?, NOx ma\ be formed 
Do not breathe smoke or fumes, Wear suitable protective 
equipment 

SECTION 7 - PERSONAL PROTECTION EQUIPMENT 

RESPIRATORY PROTECTION 

VENTILATION 

OTHER PROTECTION 

Not required under normal use conditions If significant dusting 
occurs, wear VIOSH approved dust respirator 
I f  significant dusting occurs local exhaust ventiiation is 
recommended 
>o special precautions .4VOid eve and skn contact and 
inhalation or dust 

SECTION 8 - SPILL AND DISPOSAL 

SPILL CONTROL AND RECOVERY 

SOLID SPILLS 

DISPOSAL 

Sweep up and place in reclaim or disposal container Wear 
protective eauipment specified in Section 7 

Radsorb is not a hazardous waste as defined under the Resource 
Conservation and Recovery Act (RCRA) 40 CFR 261 i t  does 
not have charactenstics of Subpart C and it  IS not listed under 
Subpan D Radsorb IS a non-hazardous solid waste and C M  be 
disposed of bv incineration or in a sanitarv landfill in accordance 
with local state and tedenl regulauons 

SECTION 9 - TRANSPORTATION INFORMATION 

DOT SHIPPING NAMUHAZ ARD CODE Radsorb is not regulated Junng transportation 

33Qf I994 



RADSORB MSDS continued 

SECTION 10 - REGULATORY INFORMATION 

TOSCA Radsorb does not contrun ingredients (at a level of I %  or greater) 
on the List of Toxic Chemicals 

FEDERAL WATER POLLUTION CONTROL 
ACT. CLEAN WATER ACT, 40 CFR 40 1 I5 Radsorb does not contam ingredients specifically listed 

CLEAN AIR ACT, 40 CFR 60. SECTION 11 I 
40 CFR 61, SECTION 112 
Act 

Radsorb does not contam ingredients covered by the Clean A I ~  

CALIFORNIA PROPOSITION 65 Radsorb does not contam chemicals on the current Proposiuon 
65 list 

MICHIGAN CRITICAL MATERIALS Radsorb does not contam ingredmts listed on the Michgan 
Cntlcal Matenals Register 

SECTION 11 - USER'S RESPONSIBILITY 

This Radsorb matenal safey data sheet provides health and safety informauon Radsorb is to be used in applicauons 
consistent with out product literature Individuals handling Radsorb should be informed of the recommended safety 
precautions and should have access to ths information For any other uses, exposures should be evaluated so that 
appropnate handling practices and training proFams can St: established to ensure safe workplace operations Please 
consult your ESI sales representawe for further information 

SECTION 12 - STORAGE 

STORAGE Keep matenal in a dry location and sealed to minimize water 
absorption before use 

31301 1994 -3- 



Attachment 7 

WETS Waste Packaging Variance Request and Industrial Hygiene VOC Monitormg 
Results 



P a  M 
- 

SEP-13-96 FKI 11:35 KkG WASTE OPS FM NO. 303 966 3029 

I 
Rcvisi 

- J After completioll of k a o n  1, submit form to Radioachre Wyrs Programs, Bud- T130C, 
'arlancc Rispositroa (circle ow) 

Reject 

Y 

ommcnls 

0 (August 1994) 
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